Abstract. In situ pigment and dissolved organic carbon (DOC) data from two distinct hydrographic regions of the western English Channel are used to explore the possible marine DOC contamination of the past satellite estimates of phytoplankton biomass. To compare with field measurements, the individual spectral contributions of DOC, pigments, and water to the total diffuse attenuation coefficient, Kpar, are summed on a quantum basis within stratified waters near Plymouth, England; and for the spectrally averaged diffuse attenuation coefficient, K,•, on an energy basis within tidally mixed waters near Roscoif, France. In addition, coastal zone color scanner (CZCS) images from 1979 to 1986 were used to compute DOC concentrations for comparison with in situ values. Our analysis suggests that almost 50% of the color signal of satellite-sensed pigments may be attributed to absorption by marine colored DOC (CDOC) within the English Channel. These results compare favorably to the in situ DOC measurements off Plymouth, but not to off-Roscoff measurements, suggesting that there may be more CDOC in the stratified waters and more nonabsorbing DOC in the tidally mixed waters.
Introduction
Our previous studies of the particulate and dissolved components of remotely sensed color signals of coastal ecosystems [Carder et al., 1989; Walsh et al., 1992] indicated that as much as 50% of the apparent chlorophyll biomass sensed by the coastal zone color scanner (CZCS) may be an artifact. Within some case II waters impacted by river effluent this situation may be due to the presence of colored dissolved organic carbon (CDeC) of mainly terrestrial origin [Hochman et al., 1994] . For example, the spring increment of total dissolved organic carbon (DEC) in the southern North Sea, offshore of the Rhine delta, is at least 1.3 mg Dec L -1 within 2 months [Duursma, 1963] . With present satellite algorithms such an increment of Dec in the southern North Sea would be interpreted as a spurious chlorophyll bloom. Since the Texel light ship observations [Duursma, 1963] are located at the 33 practical salinity unit (psu) surface isopleth during March-May, based on longterm data [International Council for the Exploration of the Sea, 1962], these spring increments of Dec may be influenced by terrestrial sources.
In waters of the western English Channel, however, salinities of >34.8 psu suggest that influence of the freshwater yellow substances, that is, CDeC, on satellite detection of phytoplankton biomass may be negligible here [Holligan et al., 1983 (Table 1) . During other years, for example, 1985, the onset of the Roscoff spring bloom may be delayed diffuse attenuation coefficient, K a, was averaged over 400-550 nm. Ka was then computed over the same wavelengths from the DOC and pigment measurements for comparison with the mean monthly observations over the upper 25 m at station B.
Finally, the monthly discrepancies ( In addition, separate versions of our model are used to account for the different phytoplankton communities within stratified and permanently mixed waters off Plymouth and Roscoif, respectively. We employ differences in the spectral where E(A) is the spectral downwelling irradiance crossing the sea surface at local apparent noon during every month (Table 3) ay s = AEP x a*
ph ( The DOC values obtained from shipboard measurements and those calculated from the differences between the CZCS and in situ pigment data, using (5) and (7), are displayed in Figure 5 . The excess pigment off Plymouth (Table 2) During the spring bloom off Plymouth, as much as 50% of the phytoplankton biomass is instead consumed daily by copepods [Davies et al., 1992] , that is, a quantity tenfold greater than off Roscofl. At the same time, a similar diatom excretion rate of about 4% of the daily primary production, in both regions [Reid et al., 1990] , would lead to twice as much nonabsorbing DOC released off Roscoff than Plymouth, as a consequence of the twofold greater annual photosynthesis. Benthic macroflora may also release polysaccharides within the shallow, tidally mixed waters. These possible contrasts in production of CDOC and nonabsorbing DOC off Roscoff and Plymouth are reflected in the seasonal patterns of the differences between the in situ and remotely sensed pigments (Figures 2 and 3) .
With fallout of POC from the April spring bloom off Plymouth (Figure 6a 
